random-digit-dialed telephone survey. Setting: Sample included respondents from 47 states and the District of Columbia. Participants: Non-institutionalized adults aged 18 years or older were included (N ¼ 703 286). Main Outcome Measures: Primary outcome measures included reported weight and desired weight. Results: Means for desired weight increased 2.3 kg between 1994 and 2003, and reported weights increased 3.9 kg. The increased trend was observed across several subgroups for age, race/ethnicity and education. Within subgroups of weight status, the trend has remained relatively stable, particularly when examined in relation to the difference between reported and desired weight as a percentage of reported body weight. Generally, overweight men desired weights approximately 4.5% less than their reported weight, and obese men desired weights approximately 15% less than their reported weight for each corresponding year. For women, approximate values of desired weight were 12% less than reported weight for overweight women and 24% less for obese women. The prevalence of obesity would decrease to 4.4% if individuals weighed their desired weight. Conclusions: Americans are shifting their desired weight upward, concomitantly with an increase in their reported body weight.
Introduction
In the 2001-2002 National Health and Examination Survey (NHANES), the prevalence of overweight and obesity (body mass index (BMI) X25 kg/m 2 ) among adults in the United
States reached approximately 65.7%, and that of obesity alone (BMI X30 kg/m 2 ) reached 30.6%. 1 These prevalence rates reflect 9.8 and 7.7% increases since the third NHANES survey (1988) (1989) (1990) (1991) (1992) (1993) (1994) ) among overweight and obese adults, respectively. 1,2 A similar trend for increased obesity has also been reported using self-reported weight and height data from the Behavioral Risk Factor Surveillance System (BRFSS). 3, 4 Both national surveys indicate that the United
States is moving farther away from the Healthy People 2010 goal of reducing the proportion of obese adults to 15%. 5 The dramatic increases in overweight and obesity are disconcerting because of the associated medical consequences such as cardiovascular disease, 6 type 2 diabetes mellitus 7, 8 and hypertension. 6 In 1998, the direct health care costs attributed to overweight and obesity were estimated to be 78 billion dollars (or 96.2 billion in 2002 dollars). 9 The problem of overweight and obesity in the United States, and the associated health and economic consequences are unlikely to diminish unless individuals recognize a need for change and actively attain healthier weights. In the United States, the prevalence of attempting weight loss was 38% among women and 24% among men, 10 and similar rates have been reported among Canadian men and women. 11 These rates should not imply that only overweight or obese men and women are attempting to lose weight. Kruger et al. 10 showed that although 50-58% of obese adults in the United States were trying to lose weight, as much as 24% of normal weight women were also attempting weight loss. Similarly, Green et al. 11 found that approximately 32% of normal weight women were trying to lose weight, but that less than half of obese men were trying to do so. Whether or not these findings can be explained by misperceptions of body image has yet to be determined. Studies in the United States, Canada and the United Kingdom have documented discrepancies between actual weight classification and self-perception of weight status. For example, in several recent studies, investigators found that 31-59% of overweight or obese men and 4-16% of overweight or obese women considered themselves to be at a normal weight. [12] [13] [14] [15] On the other hand, 20-38% of normal weight women considered themselves to be overweight, and only 2-14% of normal weight men considered themselves to be overweight. [12] [13] [14] [15] Other investigators have also reported weight misclassification among normal weight, overweight or obese respondents. [16] [17] [18] [19] Considering these misperceptions of weight status within the context of the increased prevalence of obesity, we were interested in examining desired weight (the amount of weight that individuals report they would like to weigh) in relation to the current trends of increased overweight and obesity. Whether or not desired weight has been maintained or has increased with the increase in weight is not known. In this study, we describe secular trends in desired weights from 1994 to 2003 among various demographic subgroups using data from the BRFSS. We used these findings to crudely estimate the impact that achieving desired weight would have on the Healthy People 2010 objective for decreasing the proportion of adults who are obese.
Materials and methods
The BRFSS is an annual cross-sectional survey and is administered as a random-digit-dialed telephone assessment by state health departments with assistance from the Centers for Disease Control and Prevention. Each state selects an independent probability sample of non-institutionalized adult residents with telephones. Details of survey methods have been described in the literature. 20, 21 To determine linear trends in desired weight as a function of time, weighted least squares regression analyses were performed. Survey years were assigned ordinal codes and modeled as the independent variable, and the age-and race/ ethnicity-adjusted mean for desired weight served as the dependent variable. Beta coefficients generated from the regression analyses were used to estimate the annual changes in desired weight. The standard errors for the beta coefficients were weighted by calculating the inverse of the estimated variance of the mean desired weight. 23, 24 Desired weights for men and women were also examined within various demographic subgroups. These included age (18-29, 30-39, 40-49, 50-59, 60-69, 470 years), race/ ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, other), education (ohigh school, high school graduate, some college, college graduate) and BMI (underweight, normal weight, overweight, obese).
Means for the difference between reported and desired weight as a percentage of reported body weight ((reported weightÀdesired weight)/(reported weight) Â 100) were examined from 1994 to 2003. End-point and annual changes were calculated as previously described.
The hypothetical impact of desired weight on the prevalence of obesity and the possible attainment of the Healthy People 2010 goal for reducing the proportion of adults who are obese was calculated by determining the proportions of individuals within each weight classification if (a) desired weight was reached, or (b) obese adults who reported they were trying to lose weight achieved a weight loss of 10% body weight (if desired weight X10% loss of body weight) or achieved desired weight (if desired weight o10% loss of body weight). This threshold of a 10% loss of body weight was selected because this is the amount that can be realistically reduced in well-designed weight loss programs. 22 The total number of respondents interviewed during the survey years for this investigation was 762 388. The median CASRO response rates by year are as follows: 69.7% in 1994, 63.5% in 1996, 59.4% in 1998, 49.9% in 2000 and 54.0% in 2003. We excluded from the analyses participants who were missing demographic data (1.64%), values for current BMI status (4.10%), responses for desired weight (2.58%) and women who were pregnant (2.26%) or who were missing Secular trends in desired weight of adults LM Maynard et al pregnancy status (0.51%). Some respondents were excluded based on more than one criterion. The final sample used in this analysis consisted of 703 286 respondents. All statistical analyses were conducted using SAS 25 and SUDAAN. 26 Endpoint changes and annual increases were considered significant at Pp0.01. This more conservative P-value was selected because of the large sample size of the BRFSS survey and the small standard errors.
Results
Most respondents in the pooled sample (n ¼ 703 286) across all years (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) were younger than 50 years of age (62.2%), non-Hispanic white (78.9%), had at least a high school education (87.2%) and were either overweight or obese (55.0%). Data are not shown. The prevalence of overweight in the sample ranged from 35.4 to 36.9% in 1994 and 2003, respectively, and that of obesity ranged from 14.9 to 22.8% in the respective corresponding years (data are not shown).
Since 1994, means for desired weight and BMI have increased concomitantly with reported weight and BMI for both men and women (Table 1) . For both sexes, the differences between reported and desired weight within a given year have increased slightly with each survey year. For men, differences between reported weight and desired weight were 3.8 kg in 1994 and 5.3 kg in 2003. Corresponding differences among women were nearly twice those observed among men, and ranged from 6.9 kg in 1994 to 9.0 kg in 2003.
Desired weights for the 1994 and 2003 survey years are shown for men and women for the total sample and within stratifications for age, race/ethnicity, education and weight status ( Table 2 ). Men and women reported desired weights that were, respectively, 2.4 and 1.8 kg heavier in 2003 than in 1994. For men and women, end-point changes between 1994 and 2003 were positive and significantly different from zero for most subgroups, but annual changes were significant for only some of the subgroups, as shown in Table 2 .
Trends for the difference between reported and desired weight as a percentage of total body weight are shown for men and women for the total sample and within each BMI stratification for underweight, normal weight, overweight and obese (Table 3 ). In 1994, men desired weights that were 3.5% lower than their reported body weight, and in 2003, men desired weights that were 4.7% lower than their reported weight. Corresponding data for women showed a desired difference of 8.9% of total body weight in 1994 and a 10.6% difference in 2003. With one exception, annual changes were not significant when stratified by weight status; however, end-point changes were significant for some of the subgroups, as shown in Table 3 . Generally, underweight men desired weights that were nearly 17% higher than their reported weight for each corresponding year; normal weight men desired weights nearly 2% greater than their reported weight; and overweight and obese men desired weights that were nearly 4.5 and 15% less than their reported weights, respectively. For women, values for desired weight were approximately 6% greater than reported body weight at each given year among underweight women, approximately 3.5% less than reported weight for each corresponding year among normal weight women, approximately 12% less among overweight women and approximately 24% less among obese women.
Based on desired weights in 2003, if all individuals in the current study attain their desired weights, the prevalence of Secular trends in desired weight of adults LM Maynard et al obesity would decrease from 22.8 to 4.4%. It should be kept in mind, however, that desiring a lower weight does not imply an active effort to lose weight nor does it imply successful achievement of desired weight or prevention of weight regain. Thus, we also more conservatively estimated the prevalence of obesity by assuming that only obese individuals who reported they were trying to lose weight were able to lose as much as 10% of their body weight (if desired weight was X10% loss of their body weight) or were able to achieve their desired weight (if desired weight was o10% loss of their body weight). From this calculation, the estimated prevalence of obesity would become 15.3%. This estimate is optimistic, however, because women generally underreport their weight and men generally overreport their weight and height. 27 Thus, the 10% or less reduction in body weight may be calculated from a lower figure than that of actual body weight, and may result in a finding in which some individuals would no longer be classified as obese, even though they may fall within this classification if weight and height were actually measured. Despite this, if one assumes that the prevalence of obesity calculated from measured values (NHANES 1999-2002) decreases a similar amount to that calculated using BRFSS data, then the prevalence of obesity is crudely estimated to become 23.1%, a rate that fails to meet the Healthy People 2010 objective of 15%. 5 
Discussion
Our findings from a large, multistate survey of US adults show that desired weight has increased in the United States in a similar pattern to the increase in obesity. This is the first national study to show an increasing trend of desired weight among US adults, a trend that exists across most subgroups for age, education and race/ethnicity. There has been relatively little change, however, in desired weight within weight classifications. These data indicate that desired weights shift upward as more people become overweight or obese, but desired weights are relatively consistent once a given weight status is obtained. Our findings for desired BMI are similar to those observed in a small sample of Minnesota residents. 28 Kottke et al. reported similar patterns for desired weight relative to current weight status. The finding of a concomitant increase in desired weight with reported weight may indicate an increased satisfaction or acceptance of a larger body size. Although we have no data for trends of weight satisfaction, we do have evidence that overweight and obese men often perceive themselves to be at an appropriate weight. [12] [13] [14] [15] This evidence implies that they see their larger body size as being within a normal weight classification. For example, 34-55% of men who were overweight by 20 pounds or more reported they did not have a weight problem. 19 In a recent report, approximately 33% of overweight and obese men perceived themselves as being 'underweight' or 'about the right weight,' even though nearly 45% of these men were two or more BMI units above the threshold for normal weight (25 kg/m 2 ). 12 Other studies have reported that 31-59% of overweight or obese men consider themselves to be normal weight. [13] [14] [15] Although women are generally less satisfied with their weight than men, 11 data from the US Women's Determinants Study
showed that approximately one-half of overweight and obese women aged 40 years and older reported that they were satisfied with their body size (although satisfaction declined at higher values for BMI). 29 In a small study of body size acceptability, 81-88% of overweight adults and 45-60% of obese adults reported their body size as looking 'okay' in public places such as the mall or beach. 30 In our investigation, overweight adults desire weights that are, for the most part, within realistic expectations for successful achievement through weight loss given their current weight. Expert examination of scientific evidence concluded that overweight and obese individuals can realistically lose as much as 10% of their body weight in well-designed weight loss programs, followed by a maintenance period before continuing their weight loss efforts. 31 In our sample, overweight men desired weights that were within a 5% reduction of their body weight and overweight women desired weights only slightly beyond this range. Because initial weight losses of 16-17% of body weight are recommended for overweight individuals having two or more risk factors, 31 adults meeting this criterion could achieve or draw near their desired weight by embarking upon a well-designed weight loss program. By doing so, these individuals could also obtain the secondary health benefits associated with weight loss of this extent. 31 Obese respondents, on the other hand, desire to be at much lighter weights relative to their current weights (15-25% of their body weight). Achievement of weight losses within this range would be unrealistic even in the most well-designed weight loss programs. In studies by Foster et al., 32, 33 obese individuals seeking treatment reported that anticipated losses of 16-17% of their body weight would be viewed as disappointing and unsuccessful, while losses of 25% would be acceptable but not necessarily a weight with which they would be happy. In our sample, obese men and women desired respective weights that were within 17 and 25% of their body weight. Although Foster et al. 33 reported that respondents would not anticipate that achieving weight losses of 17-25% of body weight would make them happy, these investigators also showed positive psychosocial benefits among participants even when weight loss was less than desired. Thus, assisting obese individuals with meeting the clinical recommendations of a 10% weight loss might help these individuals achieve a positive affect that could lead them to maintaining beneficial lifestyle behaviors. Considering that only 42% of obese patients report that they were advised to lose weight by their healthcare professionals, 34 a commitment from physicians and other health-care personnel would be required to counsel patients regarding weight loss and educating them about what constitutes a healthy weight. Such advice should be provided in a way that can be easily recalled and followed. When discussing weight loss, health-care personnel should Secular trends in desired weight of adults LM Maynard et al also be sensitive to patient affect and avoid use of negatively perceived terminology such as fatness, obesity or large size. 35 Besides examining trends in desired weight, we also used data from our sample to examine the hypothetical impact of desired weight on the prevalence of obesity. Using the most conservative and realistic scenario (one in which individuals lost no more than 10% of their body weight), we estimated that the prevalence of obesity (if the prevalence rate obtained from NHANES data decreases similarly to that observed using BRFSS data) would become approximately 23.1%, thus not meeting the Healthy People 2010 goal of reducing the proportion of obese adults to 15%. We should note, however, that achieving a prevalence of obesity that is 23% is also an optimistic endeavor. This is because goal losses of 10% of body weight may not be achieved and weight regain after a period of weight loss occurs in approximately 80% of people. 22 In addition, overweight individuals may become obese between the present date and 2010. It should also be kept in mind that this calculation of obesity prevalence based on weight loss goals of 10% provides only a crude estimate. Three states were excluded from the analyses; thus data are not nationally representative. In addition, potential changes in demographic distribution were not considered in the estimate. Despite the limitations in our study, the prevalence estimates suggest that if physicians and public health personnel could help obese adults who are ready to actively attempt weight loss to reach a goal weight of only 10% loss of body weight, the prevalence of obesity in the United States would begin to decline. Thus, physicians and public health personnel should work to find more effective ways to promote healthy lifestyle messages and to create environments that promote and support healthy lifestyle behaviors to assist obese individuals with weight loss and long-term maintenance of weight loss, and to assist in preventing weight gain among all individuals.
A few other limitations of this study should be considered. In the BRFSS, heights and weights are self-reported rather than measured. Generally, women under-report weight and men over-report weight and height. 27 Such reporting may result in smaller BMI values than would be observed with measured heights and weights. Analyses of secular trends for height in the current study showed no change from 1994 to 2003 (data not shown). Assuming that the biases for weight are also consistent, trends in BMI can be studied. Another limitation of this study is the somewhat ambiguous meaning for 'desired weight.' Desired weight should be interpreted as the amount that respondents would like to weigh, rather than the amount of weight they desire to actively gain or lose.
In conclusion, Americans are shifting their desired weight upward concomitantly with an increase in their reported body weight. Whether the trends in desired weight we observed in this investigation reflect increased satisfaction with a larger body size is not known. Overweight adults desired weights that were within fairly realistic expectations of achievable weight; however, obese adults desired weights that were considerably lighter than would be expected from well-designed weight loss programs. Physicians and public health personnel should continue to promote, but also find more effective ways to promote, messages that emphasize healthier diets and opportunities to become more physically active.
